Lactobacillus johnsonii N6.2 diminishes caspase-1 maturation in the gastrointestinal system of diabetes prone rats.
The cells of the gastrointestinal (GI) epithelium are the first to contact the microbiota and food components. As a direct consequence of this, these cells are the first line of defence and key players in priming the immune response. One of the first responses against GI insults is the formation of the inflammasome, a multiprotein complex assembled in response to environmental threats. The formation of the inflammasome regulates caspase-1 by cleaving it into its active form. Once activated, caspase-1 can cleave interleukin-1β (IL-1β), which promotes adaptive and humoral immunity. Some strains, like Lactobacillus johnsonii N6.2, are able to modulate the biosynthesis of important host metabolites mediating inflammation. Of these metabolites are the pro-inflammatory kynurenines. L. johnsonii N6.2 is able to downregulate kynurenines biosynthesis via a redox active mechanism negatively affecting indoleamine 2,3-dioxygenase activity. In this study, we evaluated the effects of L. johnsonii N6.2 combined with the natural antioxidant and anti-inflammatory molecule rosmarinic acid (RA). Inflammasome assembly and the kynurenine pathway were evaluated in GI samples of BioBreeding diabetes-prone (BB-DP) rats. In this work, BB-DP rats were fed daily with RA, L. johnsonii N6.2; or both combined. The transcriptional rate and proteins levels of inflammasome and kynurenine pathway components in ileum tissue were evaluated. Elevated levels of pro-caspase-1 were observed in rats fed with L. johnsonii, while RA had no effect on pro-caspase-1 expression. Western blot assays demonstrated that L. johnsonii fed rats showed lower levels of mature caspase-1, when compared to the other treatments. Furthermore, IL-1β maturation followed a similar pattern across the treatments. Differences were also observed between treatments in expression levels of key enzymes in the kynurenine pathway. These findings support the role of L. johnsonii in modulating the assembly of the inflammasome as well as some steps of the pro-inflammatory kynurenine pathway.